way, so that a fraction may be removed without breaking the vacuum in the
apparatus. Cylindrical receivers about 10 cm. in length made from stout, soft
glass tubing are convenient for the collection of the ester-fractions.
Unless a large fraction of approximately known range is being collected
for the purpose of refractionation, the weight of any one ester-fraction should
not greatly exceed about 10 g., and may be as little as 2-3 g. Even when it
is tolerably certain that a mixture of constant composition is distilling in large
quantity, it is better not to exceed the amount stated : errors in the ana-
lytical determination of equivalents or iodine values are minimised if carried
out on several small, rather than on one very large, fraction. The minimum
weight of a fraction is determined simply by the minimum amount necessary
for accurate determination of its analytical characteristics.
Normally, the unsaponifiable or non-fatty matter remains in the residual,
undistilled ester fraction (which need not exceed 4-5 g.) ; its amount is
determined by its removal from the alkaline solution obtained after deter-
mination of the apparent equivalent of the residual ester, followed by
recovery of the fatty acids and re-determination of their equivalent. The
amount of esters in r g. of a residual ester is then :
(equivalent of recovered fatty acids+14)
apparent equivalent of residual esters
Distillation of small quantities of mixed fatty esters from a simple bulb.
Lovern 1S has described a modification of the above-mentioned technique
to deal with cases in which only small amounts of fat or of the corresponding
esters (down to 10 g.) are available.
" A small plain distilling flask is used, with a bulb of 50 c.c. capacity and a side-
tube let into the bulb as in the Willstatter flask. A slight constriction in the
neck supports a spiral of copper wire, to act as a fractionating column. Quan-
tities as small as i g. may be fractionated from this, the residues usually being
no more than 0*4 to 0*5 g. Fractions are collected in receivers made from short-
ened test-tubes, and quantities as low as 0-3 g. may be collected and the saponi-
fication equivalent and iodine value determined. Iodine values on one-quarter
of the usual quantity of material are easily performed by the use of propor-
tionately smaller quantities of reagents and titration with more dilute thio-
sulphate. Equivalent determinations on as little as o-i g. of material may be
carried out as follows : the fat is weighed into a shortened test-tube, 2 c.c. of
N/2 alcoholic potash added and the mixture boiled for one hour under reflux
with exclusion of carbon dioxide. The contents are washed out with 80 c.c.
of neutral alcohol into a suitable flask and titrated with N/50 sulphuric acid.
A good end-point at such dilution depends on the choice of a suitable indicator,
e.g. dibromothymoltetrachlorophthalein. This has a very small p"H. range
(8-8 to 8-4) from deep blue to colourless, and after a little practice, satisfactory
duplicates can be obtained. A blank determination is made as usual.
" Unfortunately, in the " micro "-method, it is often impossible to refrac-
tionate the fractions from the primary distillation, and this is probably the
greatest source of error. In certain cases mixtures have to be taken as containing
only two components for the composition to be calculated, and it is almost impos-
sible to obtain only such fractions in one distillation, especially perhaps in this
simpler distilling flask. Each fraction, however, will contain mainly two com-
ponents, and in many cases only two." (Lovern, loc. cit.)
Distillation through heated fractionating columns. Use has been made
by various workers in this field of a more elaborate fractionating column
which can be heated to varying temperatures. By this means considerably
sharper resolution of the components (especially those present in plight
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